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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Jucuunnna «Jlabopatopuu 1o pusrnke KOHICHCUPOBAHHOTO COCTOSHHS» COBMECTHO C KypcaMH 001IeH, TeopeTHn4eckoi GU3UKH 1
BBICIICH MaTeMaTHKN COCTAaBISIOT (PyHIaMEHTAIbHYIO OCHOBY MPO(eCcCHOHATBLHON OATOTOBKH OAaKaIaBPOB U CITYKHUT 0a30# Ui
H3y4YSHHS MOCIEYIOMINX KYPCOB CHEHaTN3aIUH.

Kypc nabopatopuu npoduis crioco6cTByeT GOPMHUPOBAHHIO ECTECTBEHHO-HAYYHOTO MUPOBO33PCHUS OaKaJIaBPOB, X MPABUILHOMY
MPE/ICTABICHHUIO O B3aMMOCBSI3H PA3JIMYHBIX PA3/IeTIOB €CTECTBO3HAHHUS.

KOHerTHLIe 3a/1avuM Kypca CBOAATCA K CICAYIONIEMY:

1. [TonydeHue 3HAHUI O CTPOCHUH TBEPABIX TEJ, CIIOCO0AaX UX OMHUCAHH, 00 UX JIEKTPOHHBIX, MEXaHUYECKUX, MATHUTHBIX U JPYTUX
CBOICTBaX.

2. Ilomy4eHne 3HaHUH 00 HKCTIEPUMEHTATBHBIX METOAAX MCCIIEAOBAHMS CTPYKTYPhI KOHASHCUPOBAHHBIX BEIIECTB, UX (HH3HUKO-
XMUMHYECKUX CBOHCTBAX.

3. OBJ'IaZ(eHI/IC MPaKTUICCKMMU HaBbIKaMU OINMMCAaHUA KOHACHCUPOBAHHBIX BEIICCTB.

PeSyJILTaTLI O6y‘IEHI/IH 110 JUCOUILNIMHE HAITPAaBJICHBI HA TOCTHXXCHUEC NHIUKATOPOB!:

YK-2.1. JIleMOHCTpHpYET 3HAHHE TEOPETUUESCKUX OCHOB MPUHSITHS PEHICHHH B cepe yIpaBICHHsI TPOCKTAMH.

YK-2.2. BeisBaseT u AHAJIU3UPYET pa3INIHbIC CITOCOOBI peueHusa 3aa4 B paMKax IEIN IIPOCKTa U apTYMEHTHUPYET UX BI)I60p.

VK-2.3. JleMOHCTpHUPYET CIOCOOHOCTh NMPOSKTUPOBATH PELIEHNE KOHKPETHOH 3aJauy IPOEKTa, BLIOUpasi ONTUMAIIbHBIH criocol ee
pEeLIeHNs, UCXO U3 1eiICTBYIOIUX IIPAaBOBBIX HOPM U UMEIOIIUXCS PECYPCOB U OTPaHUYEHHH.

ITK-1.1. O6nanaer 3HaHUAME 00 OCHOBHBIX METOJ[aX MPOBEACHHUS HAyIHO-HCCIIEJ0BATEILCKUX pa3paboTOK B 00JacTH (PU3NIECKUX
HayK; 0 coco0ax INIAaHUPOBAHUS U OPraHU3alluU UCCIIEJOBaHUI.

ITK-1.2. [leMOHCTpUPYET YyMEHUS: IPOBOAUTD IIOUCK, U3yUeHUE U 0000ICHUEe HAyYHOT'O OIIBITa B COOTBETCTBYIOIIEH 00nacTu
HCCIIeIOBAaHUH; OTIPEAEINATh LelH 1 3a/[a4X ITaHAPYEMbIX HCCIIeOBAaHIN U pa3paboToOK; IPOBOAUTH HCCIIEIOBAHUE, COCTABIATE €TI0
onucaxue, GopMyIUpOBaTh BHIBOJBI 10 IOJIyIEHHBIM PE3yIbTaTaM.

ITK-1.3. ImeeT npakTUYeCKuil ONbIT (HABBIKK) B 00JIaCTH (PU3UUCCKUX HAYK: MPOBEIACHUS HAYYHBIX UCCIICIOBAHUI B COOTBETCTBHH C
[IOCTABJICHHOM 1I€/bI0; COCTaBICHUS OTYETOB II0 TEME U [0 pe3yJIbTaTaM MPOBEICHHBIX HAyYHO- UCCIIE0BATEILCKUX Pa3padOTOK.

ITK-2.1. O6nafaet 3HaHUSIMU O CTPYKTYpPE U IpaBUiIax 0HOPMIICHHUSI HAYUHBIX OTUETOB, 0030POB U JOKJIAJ0B B 00JIaCTH HU3NIECKUX
HayK

ITK-2.2. YMeeT cocTaBIATh U 0QOPMIIATE Pe3yIbTaThl HAyTHO-HNCCIICA0BATENILCKUX PA0OT, HAYUHBIC OTUETHI M JOKIAABI B 00IACTH
(bU3UIeCKUX HAyK

ITK-2.3. IMeeT npakTU4eCKUil OMBIT (HABBIKM) COCTABICHHUS U O(OPMIICHUS HAYUHBIX OTUYETOB U JIOKJIA0B; HaBBIKAMU TUCHMEHHOTO
apryMEHTHPOBAHHOTO M3JI0JKEHUS COOCTBEHHOM TOUKH 3PCHUS

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazngen) OITOIT: |K.M.02.)1B.01.03

2.1 TpeOGoBaHus K MpeIBaAPUTEIbLHOI MOATOTOBKE 00y4YaI0IIErocs:

MexaHnnka

Amnanutryeckas reoMeTpust

JIuneitnas anre6pa

MonekynsapHas $pusnka

BekTopHblit ¥ TEH30pHBIN aHAIN3

DIEeKTPUUECTBO U MarHETU3M

MarteMaTH4yecKnuil aHaIu3

JubdepennmnansHble ypaBHEHUS

TeOpeTI/I‘IGCKaﬂ MCXaHHKa

OnTuka

2.2 JIncuuMnIuHbl U MPAKTUKH, 1JIs1 KOTOPHIX 0CBOEHHE TAaHHOH TUCHMILIMHBI (MOAYJIs1) HE0OX0AUMO KaK NpeAllecTBYyIolee:
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duznueckue CBOCTBa TBEPABIX TECJI

IToaroroBka k cade u ciaada TOCYTapCTBCHHOI'O DK3aMCHa

[MonroroBka K TMpOLEAype 3allMThl U 3alUTa BBIMTYCKHOW KBaTH(PHUKAMOHHON pabOThI

[IpousBoacTBeHHAS TPaKTHKA (MIPEATUTIIOMHAS TPAKTHKA)

3. KOMIETEHLIUM OB YYAIOLETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LI TUHBI
(MOZY.JIsT)

YK-2: CnocoleH onpeesaTh KPYr 3aa4 B PaMKaX IIOCTABJICHHOI Le/1 M BbIOUPATh ONTHMAJIbHbIE CIIOCO0bI HX PellleHHus,
HCXO/sl U3 IefiCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIMXCS PecypcoB U OrPaHUY eHHIi

3HaTh:

Jns noctmxenust YK-2.1: ocHOBHbIE OHATHS B 00J1aCTH (PU3UKU KOHJACHCHPOBAHHOTO COCTOSHHS

YMmeTn:

IL.H?{ JOCTHKCHUA VK-2.2: peuaTb OCHOBHBIC MPAKTUYCCKUEC 3alavuu 10 UCCIICAOBAaHUIO CTPYKTYPhI MaTCPHUaJIOB

Baagers:

Jst moctrmxernst YK-2.3: coBpeMeHHBIMU METOAaMH UCCIIEOBAHUS CTPYKTYPHI U CBOMCTB MaTEPHUAaJIOB

ITK-1: CnocoGeH npuMeHSITH CTIeNMATN3MPOBAHHBIE 3HAHNS, MOJIyYeHHbIEe B 00/1aCTH (pU3NUYeCKHUX HAYK, PH NPOBeIeHUH
HAY4YHO-HCCJIE0BATE]IbCKUX Pa3padoTok

3HaTh:

Jns noctmxenus [TK-1.1: TepMHUHOJIOTHIO B 00JIACTH TEMATHKK HAYYHO-HUCCIICIOBATEIBCKOM paboThI

YMeTb:

IL.H?{ JOCTHKCHUA IIK-1.2: MPUMCHATH CIICIUAJIU3UPOBAHHBIC 3HAHHUS B obactu (I)I/ISI/IKI/I 1 XUMUU TBEPAOTO TEJIa

Baanern:

HJ'I}I JAOCTHKCHUA TIK-1.3: (I)I/I3I/IKO-XI/IMI/I‘I€CKI/IMI/I METOAaMM UCCIIEJOBAHUA CBOMCTB MaTepualoB, a TAKXKE METOAAMH MOJCIIMPOBAHUA

[IK-2: Crioco6eH UC0JIL30BATh HABBIKH COCTABJIEHHS H 0(pOPMIIeHHSI HAYYHBIX 0TYETOB, 0030POB U AOKJIAT0B

3HaTh:

Juns noctmxenus [TK-2.1: OcHOBHBIE METO/IBI UCCIICIOBAHUS MATEPUAIIOB, @ TAKXKE KIACCUPHKALIUIO MATEPHAIOB

YMmern:

Jst moctroxenust [1K-2.2: IIpoBoaUTE KOMIUIEKCHBIE HCCIIETOBAHMS U UCTIBITAHUS] MaTEpPUAJIOB

Baagern:

Jost moctrxenwnst [1K-2.3: HaBeikamur ipoBeieHIS HCCTeTOBAaHUI CBOMCTB MaTepHaioB

B pe3yabTaTe 0CBOCHUA TUCHUIIVIMHBI OﬁyqalOl[IHﬁCH JOJIZKCH

3.1|3nare:

3.1.1|ocHOBHBIE HNPEACTAaBJICHUA TCOPUHN PACCEAHUA PEHTICHOBCKOTI'O U3JIYyYCHHU Ha COBEPIICHHOM U HG(I)GKTHOM Kpucrajuie,
ra3c u )KUAKOCTH,

3.1.2|ocHoBHBIe MpecTaBIeHus GOPMUPOBAHHS KOHTpAcTa Ha H300paeHNH, GOPMUPYEMOM METOJIOM PEHTTCHOBCKOH
Tomnorpadumy;

3.1.3|ocHOBHBIE METOIBI PEHTTEHOCTPYKTYPHBIX UCCIEA0BAHUM, TEXHUKY IIPOBEICHHS YKCIICPIMEHTa U 00pabOTKH
HOJTy4eHHBIX PE3yIbTaTOB;

3.1.4|nprpoay peHTTEeHOBCKHUX JIydel, UX CIIEKTPhI, COBPEMEHHBIE HCTOUYHUKH PEHTTEHOBCKOTO M3ITyIESHUS LIS
CTPYKTYPHOT'O aHaJIN3a, IETEKTOPbI PEHTTE€HOBCKOTO U3JTy4CHUS;

3.1.5|0ocHOBHBIE IPEACTaBICHUS TEOPUH KOHTPACTA HA AIEKTPOHHO-MUKPOCKONINIECKOM H300paskeHuH, (OPMUPYEMOM
IPOCBEYUBAIOIIUM U PACTPOBBIM 3JEKTPOHHBIM MUKPOCKOIIOM; OCHOBHBIE METOJIbl U TEXHUKY
3NEKTPOHHO-MUKPOCKOITMUECKHUX UCCIIEA0BAHMUM, TPUHINI PabOTHI, 0COOEHHOCTH (HOPMUPOBAHMS H300PaKEHUS U
BO3MOXKHOCTH CKaHHPYIOIIEH 30HI0BOI MHKPOCKOIIHH, TIPUHIUITEI 3IEKTPOHHO-30H0BOTO0 MUKPOAHAIN3a, TEXHUKY
MPOBEACHUS IKCIEPUMEHTA U 00paOOTKH MOTYyYEHHBIX PE3YJIbTATOB.

3.2|Ymern:
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3.21

pelaTh OCHOBHbIE IPAKTHUECKHUE 3aa4l [0 UCCIIEIOBAHUIO CTPYKTYPBl MaTEPUAIOB METOAAMU
PEHTTEHOCTPYKTYPHOTO aHAIN3a, OLICHUBATH BO3ZMOXKHOCTH M 00beM MoTydaeMol HHpOpManuy IpH MPUMEHEHUH
PEHTT€HOBCKHX METOIOB HCCIIEI0OBAaHUS ISl PELICHNs] KOHKPETHBIX 331a4 COBPEMEHHOI'O MaTepHaIOBeIeHUS, (PU3HKHI
KOHIEHCHPOBAHHOTO COCTOSIHUS U XMMUH TBEPJIOTO TEJA; MOJIb30BATHCSI COBPEMEHHBIMU METOJaMHU 00paboTKu 1
aHanu3a 1 pU3NUecKor HH(OopMaIHK, ITOJTy4aeMOH B X0/1e KCIIEPUMEHTA; UCII0JIb30BaTh Ha IPAKTHKE TEOPETUYECKUE
OCHOBBI OpPraHM3alMH U IJIAHUPOBAHUS (PU3NUECKUX HCCIICOBAHHMH.

3.3|Baanern:

3.3.1

9KCHEPUMEHTAIIbHBIX PE3Y/IbTaTOB.

COBPEMEHHBIMH METOJaMHU PEHTIC€HOCTPYKTYPHBIX HCCIEJOBAaHUI, a TaKXkKe METOAaMH JIEKTPOHHOI U pacTpoBoit
MHUKPOCKOITIH, 30HJOBOH MUKPOCKOITUH, (PU3UKO-XUMHUYECKUMH METOAAMHU HCCIIEAOBaHUSA, 00paOOTKH MOJTY4EeHHBIX

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb

11 3ET

Yacos o yueOHOMY I1any : 396
B TOM YHCIIC :

ayIUTOpHBIC 3aHATHS : 264
camocTosTenbHas padora :  100,2

KOHTaKTHas pabora: 295,8
UKP: 31,8

Bunp! koHTpONIs B cemecTpax:

3a4eTHl 5, 6, 7

,8

KypcoBbIe paboTsI 6

5. CTPYKTYPA U COEP’KAHHUE JUCIUIIIMHBI (MOLY.JIST)

Kon
3aHATUS

HaumeHnoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/

Cemectp
/ Kvbne

Yacos

Jlutepatypa

Pa3nea 1. JlabopaTopust peHTTeHOCTPYKTYPHOI'0 AaHAJIN3A

1.1 TIpupoaa peHTreHOBCKOTO M3Iy4eHus. /J1a6/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 JI2.2
J12.3 J12.4 J12.5J13.3
JI3.4J13.5 J13.9
013233

1.2 KauecTBeHHbIl peHTreHoda30BbIi ananu3s /J1a6/

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5J13.3
J13.4J13.5J13.9
012233

1.3 KonnuectBennsiil pentrenodasoblii ananus /J1ad/

10

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5J13.3
JI3.4J13.5J13.9
019233

14 AHanu3 peHTreHorpaMM MHOTO(a3HBIX 00pa3ioB /J1ad/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
JI3.4J13.5 J13.9
013233
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1.5

WHaunupoBaHue peHTICHOrPaMM MONUKPUCTAINTAIECKIX COSANHEHUM
KyOuueckoii cucremsl /J1ab/

7

14

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
J13.4J13.5 J13.9
0109233

1.6

Onpenenenue cpenuux pasmepoB OKP u cpennux Mmukpoaedopmannii
METOJIOM annpokcumManuu. /J1ad/

14

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
JI3.4J13.5J13.9
0192393

1.7

PentrenoctpykrypHslii anamus /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
J13.4J13.5J13.9
301 32 33 54

1.8

PentrenoctpykrypHblil anamus /Cp/

10

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
J13.4J13.5J13.9
301 32 33 54

1.9

PenTreHoctpykrypHbiii ananus /Cp/

10

JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3 J12.4 J12.5J13.3
JI3.4J13.5J13.9
010323354

Paznen 2. JlaGopaTopust 31eKTPOHHOI MHKPOCKONHHU

2.1

KoHCTpyKIHst 1 IPHHIKIT pabOThI IIPOCBEYMBAOIIETO IIEKTPOHHOTO
MuKpockona. /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.6 JI11.7J12.1 JI2.3
JI12.5J13.9
213233

2.2

Pesxum paboThI B MPOCBEYHBAIOIEM dJIEKTPOHHOM MUKpocKorie /J1ad/

JI1.1J11.2 J11.3 J11.4
JI1.6 JI11.7J12.1 J12.3
J12.5J13.2 J13.9
012233

2.3

Omnpenernenue (pa3oBOro cocTapa JUCIEPCHBIX MAaTEPUATIOB METOIOM
anektpoHorpaduu /J1ad/

10

JI1.1J11.2 J11.3 J11.4
JI1.6 JI1.7J12.1 J12.3
J12.5J13.2 J13.9
012233

2.4

IMpuMeHeHne METOIA PEIUIUK ISl HCCIIEA0BAHMUS TIOBEPXHOCTH TBEPIOTO TENIA.
/JTab/

10

JI1.1J11.2 J11.3 JI1.4
JI1.6 J11.7J12.1 J12.3
JI2.5J13.2 J13.9
019233
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2.5

KoHTpact npu GopMHpPOBaHUHU N300PAKEHHUS B PACTPOBOM IIICKTPOHHOM
MHUKpockorie. /J1a6/

6

8

JI1.1J11.2 J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
J12.5J13.2 J13.9
01092393

2.6

Merto/ibI TpenapupoOBaHus 0OBEKTOB HCCICIOBAHMUS TS MPOCBEYHBAIONICH
3JIEKTPOHHOM MUKpOCKoUH. /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
J12.5J13.2 J13.9
0192393

2.7

IOcTupoBKa NpOCBEYMBAIOIIETO IEKTPOHHOIO MUKpOcKona. /J1ad/

JI1.1J11.2 J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
J12.5J13.2 J13.9
019233

2.8

OnpenienieHue yria NoBOpoTa H300paKeHUs OTHOCHTEIBHO TH(PAKIIHOHHOI
KapTuHbl. /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
JI2.5713.2 JI3.9
019233

2.9

BBe/ieHne B TEOPUIO KOHTPACTA AIEKTPOHHO-MHKPOCKOITUYECKOTO
u3obpaxkenust. /J1ab/

JI1.1J11.2J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
J12.5J13.2 J13.9
32103233

2.10

YCTpONCTBO M MIPUHITUIT paOOTHI PACTPOBOTO 3JIEKTPOHHOTO MUKpOCKoma. /J1ab/

JI1.1J11.2J11.3 J11.4
JI1.6 J11.7J12.1 J12.3
J12.5J13.2 J13.9
213233

2.11

DnexTpOHHAsl CKaHUPYIOIIAs U pacTpoBast MUKpockorus /Cp/

10

JI1.1J11.2 J11.3 J11.4
JI1.6 JI11.7J12.1 J12.3
J12.5J13.2 J13.9
01323354

2.12

DJeKTpOHHAsI CKaHUPYIOIIAs U pacTpoBast MUKpockorust /Cp/

51

JI1.1J11.2 J11.3 J11.4
JI1.6 JI11.7J12.1 J12.3
JI12.5J13.9
01323354

2.13

3onpoBast Mukpockonus /Cp/

JI1.1J11.2 J11.3 JI1.4
JI1.6 JI1.7J12.1 J12.3
JI2.5]13.9
010323354

2.14

DnexTpoHHAas CKaHUPYIOIIas U pacTpoBasi MuUkpockonus /Cp/

10

JI1.1J11.2 J11.3 JI1.4
JI1.6J12.1 J12.3
JI2.5J13.7 JI3.9
01323354

Paznean 3. JIaGopaTopus ¢puzHKo-XMMHYECKHX METO/10B

31

Tomnsipu3anus AUIICKTPUKOB B IIEPEMEHHOM JIIEKTpHIECKOM roe. /J1ab/

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 JI2.3
JI2.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
013233
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3.2

TBepble 2IeKTPOIUTHL. 30HHAs CTPYKTYpa TBEpAbIX Tell. /J1ab/ 5 8

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.3
J12.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
0109233

3.3

Merto/[ 3JIEKTPOHHOTO TapaMarHUTHOrO pe3oHaHca. /J1a6/ 6 8

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.3
J12.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
0109233

3.4

TepMorpaBUMeTpUYECKUN aHAIN3 TIPOIlecca TepMOJIH3a TBEpbIX Tel /J1ab/ 6 10

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.3
J12.5J13.1 JI3.2 JI3.6
JI3.7 13.8 JI3.9
019233

3.5

HoHHas MPOBOIUMOCTD TBEPIBIX OKCHIHBIX JICKTPOIUTOB /J1ab/ 6 8

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 J12.3
J12.5J13.1 JI3.2 JI3.6
JI3.7 13.8 JI3.9
019233

3.6

30HHas CTpyKTypa Kpuctamios. /J1ad/ 7 8

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.3
JI2.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
321032 33

3.7

OU3NKO-XUMUYECKHE METOABI KPUMHHATUCTHYECKOH dKcniepTh3b /J1ad/ 7 8

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
J12.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
213233

3.8

DU3HKO-XUMHYECKHE METO bl UccienoBanust /Cp/ 5 15,1

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
J12.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
010323354

3.9

®usuko-XuMHYECKHE METO bl uccaenoBanus /Cp/ 6 6

JI1.1J11.2 J11.3 JI1.4
JI1.6J12.1 J12.3
JI2.5J13.1 J13.2 JI3.6
JI3.7J13.8 JI3.9
013223354

3.10

®usHuKo-XUMHYECKHE METOIbI uccaenoBanus /Cp/ 7 13,1

JI1.1J11.2 J11.3 JI1.4
JI1.6J12.1 J12.3
JI2.5J13.1 JI3.2 JI3.6
JI3.7J13.8 JI3.9
013523354

Pasnen 4. KypcoBast pabota

© ®I'bOY BO «Henl 'V
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4.1

Kypcosas padora /UKP/

6

5

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 J12.2 J12.3
J12.4 J12.5J13.2 JI3.3
J13.4 J13.6 JI3.7 JI3.8
J3.9
01323354

Pa3pea 5. JIaGopaTopust MaTepHaJoBeeHUs

5.1

HccnenoBanue qUCIEpCHOrO COCTaBa ¢ MOMOIIBIO MUKpockonuu /J1a6/

12

JI1.1J11.2 J11.3 JI1.4
JI1.6J12.1 J12.3
JI12.5J13.9
0109233

5.2

BuisiHME AUCIEPCHOCTH Ha yHPYTO-POYHOCTHBIE XapaKTEePUCTHKH MaTepHaa
C IPUMEHECHUEM HUCIIbITaTeNIbHON MamuHel MU-20YM /JIa6/

12

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 J12.3
J12.5J13.9
32103233

5.3

Onpenernenue JUCIIEPCHBIX XapaKTEPHCTUK C TOMOIIBIO CEHANMEHTOMETPA
/J1ab/

12

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 J12.3
JI12.5J13.9
32103233

5.4

JunaToMeTpuiecKkue uccienoBaHus (pa3oBhIX MPeBpalleHnii B MaTepuae
/J1ab/

12

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 J12.3
JI12.5J13.9
32103233

5.5

Onpenenenne MUKPOTBEPAOCTH MaTepuanos /J1ab/

12

JI1.1J11.2J11.3 J11.4
JI1.6J12.1 J12.3
JI12.5J13.9
32103233

5.6

Mertamnorpaduueckuit Mukpockorn METAM JIB/PB: ycTpoiicTBO U IpHUHIIUAT
pabotsi /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
JI12.5J13.9
01323354

5.7

HWcnbitarenshas Mammmaa MU-20M: ycTpoiicTBO U ipuHIu padotsl /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
JI12.5J13.9
01323354

5.8

OcHoBHOM npuHLHI paboThl MUKpoBepaoMeTpa. OnpeeneHue Hu3nKo-
MEXaHUUECKUX XapaKTepUCTUK Matepuana /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
JI12.5J13.9
01323354

5.9

HMunaromerpus /Cp/

19

JI1.1J11.2 J11.3 J11.4
JI1.6J12.1 JI2.3
JI12.5J13.9
01323354

Pa3nen 6. Unas konTakTHasi padoTa

6.1

WunuBHIyanbHbIe KOHCYIBTANH, TEKYIUi KOHTpob /TKP/

6,9

JI1.1J11.2J11.3 J11.4
JI1.6 JI11.7J12.2 J12.3
J12.4 J12.5J13.2 JI3.3
JI3.4 J13.5 JI3.7 JI3.8
J3.9
013523354
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6.2 WunuBuayanbHble KOHCYIbTAIUU, TEKYIUH KOHTpob /MTKP/ 5 6,9 |JI1.1J11.2J11.3J11.4
JI1.6J12.2 J12.3 J12.4
J2.5J13.2 J13.3 J13.4
JI3.5 J13.7 J13.8 J13.9
013233 54

6.3 WupuBuayanbHble KOHCYJBTAIMU, TEKYIHH KOHTposb /MKP/ 7 6,9 |JI1.1J11.2J11.3 J11.4
J1.6J12.2 J12.3 J12.4
J12.5J13.2J13.3 J13.4
JI3.5 J13.7 J13.8 JI3.9
312233 54

6.4  |MunuBuAyalbHble KOHCYJIBTALUU, TEKYIUH KOHTpois /MTKP/ 8 6,1 |[JI1.1J11.2J11.3JI1.4
JI1.6J12.2 J12.3 J12.4
J2.5J13.2 J13.3 J13.4
JI3.5 J13.7 J13.8 J13.9
013233 54

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

OTYETBI 110 TabOpaTOPHBIM paboTaM, BOMPOCHI K 3a4eTy, KypcoBas paboTa

6.2. TunoBble KOHTPOJIbHbIE 3aJaHUSI U HHbIEe MATEPHUAJIBI ISl TEKYylIell aTTecTAlMU

ITpumep odopmiteHus oTyeTa 1o J1abopaTopHOH pabore

JlaGoparopnas pabora Ne

HazBanue

Pa6oty BemonHMNI cTyaeHt rpynmst OO-.. ...,
OuHo#t popmbl 00yUeHHUs,

Hanpasnenue noarorosku «Pusnkar»
WBanos VBan BanoBnu

«_» 20 1

[IpoBepui:

®.1.0. npenogasareisi, 10JHKHOCTh

OLCHKa

Lenb paboTsr:
OOBEKTHI UCCIIEIOBAHUS:
MeToapl ncclieIoBaHus:

Kparkas Teopus
B xpaTkoll TeOpUH U3NIAraroTCcsl TEOPETHUECKUE OCHOBBL, HEOOXOAUMBIE ISl BBIIOIHEHUS 1a00paTOpHOH paboThl, 00paboTKe
MOJIy4E€HHBIX PE3YJIbTATOB.

Pesynbratst
[puBoAsATCS M3MEpEHHs, OCHOBHBIE MAaTEMaTHUECKHE BBIKIIAIKH 00padOTKH JaHHBIX, Tpaddeckoe MpeICTaBIeHNAE PE3yIIbTaTOB.
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BriBosibl
OO0cyxJeHue U BBIBOJIBI IO paboTe

6.3. TunoBble KOHTPOJIbHBIE BOIPOCHI U 3aaHUs 1151 IPOMEKYTOYHOI aTTecTallNU

CTyIeHT c/1aeT OTYETHI [0 KaX 10 1abopaTopHOii paboTe B BUJE MOTYYEHHBIX PE3YJIbTATOB, 00CYKICHUH PE3yIbTaTOB U IIPU 3TOM
OTBEYAeT Ha TEOPETHUECKUI MUHUMYM IO TeMe pabOoThI

6.4. Kputepuu oneHuBaHus

«He 3auTeHo» — He cIaHbI OTYETHI 110 JIaGOpaTOpHBIM pa60TaM, BKJIIOYAIOIIHUEC B ce0s1 3HaHME OCHOBHBIX HOH}ITHﬁ, Ha3BaHUC U

(1)1/131/1%01(1/1171 CMBICJI BEJIMYHH, B OCHOBHBIX pacnpeaeneﬂnﬁ M COOTHOIIICHUH (663 BI)IBOZ[a), ONpEACIAEMBIX COACPIKAHUEM

11a00paTOpHOI PabOTHI.
«3a4TeHo» — TBEP/I0€ 3HAHUE YIEOHO-TIPOrPAMMHOTO MaTepHaia, FpaMOTHOE €ro H3JI0KEHUe, 3HAHUE MaTepraia, MOJyIeHHOTO B
XOJI€ BBITTOJTHEHUS J1Ta00pATOPHBIX padoT.

OrieHKa 3a KypcoByO pabory:
OneHka «OTINYHO» CTaBUTCS B TOM CIIy4ae €CJIU CTYAEHT:
- 00HApYKXHBaeT BepHOE IIOHUMAaHNE CYITHOCTH PacCMAaTPUBAEMBIX SBJICHUH 1 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JaeT TOYHOE
olpezielIeHHe U UCTOJIKOBAHUE OCHOBHBIX ITOHATHH 3aKOHOB, TEOPUiA, a TaKXkKe IPaBUIBLHOE ONpeieeHle PU3NUECKUX BEIUUUH U3

CIUHUIT 1 cI1oco60B HU3MEPCHUS,

- PaBHUJIBHO BBITIOJTHSIET pPacyeThl COMYTCTBYIOIIME HATMCAHUIO KYPCOBOW paboTHI;
- MOJKET YCTaHABJIMBATH CBSI3b MEXKAY H3Y4aeMbIM U PaHEee H3yUCHHBIM MaTEPHAIIOM O KypPCY AUCLHUILINHBI, & TAKIKE C MATEPUATIOM,
YCBOCHHBIM TPH U3YYIECHUU IPYTHX TUCIUILINH.
Ouenka «XO0pOIII0» CTABUTCS, €CIIH OTBET YAOBICTBOPSIET OCHOBHBIM TPEOOBaHHMSAMHE Ha OLCHKY «OTINYHO», HO HE HCHOJB3YeT IUIaH
OTBETa, HOBBIE MPUMEPHI, HE MPUMEHSIET 3HAHHS B HOBOW CUTYAIIMH, HE HCIONB3YET CBSA3U C paHee M3YUSHHBIM MaTepUAIOM U
MaTepHalioM, YCBOCHHBIM APYTHM JHCIUATLIHHAMH.
OrieHka «Y I0BICTBOPUTEIBHOY» CTABUTCS, €CIIH OOJIbIIIAsT YaCTh OTBETA YAOBIETBOPSAET TPEOOBAHUSIM OTBETY Ha OLICHKY «XOpOIIOY,
HO B OTBETE OOHAPYKHUBAKOTCS OT/ACIbHbIE TPOOEJIBI, He MPEMATCTBYIOIIIE TaJbHEHIIEMY YCBOCHHIO IPOIPAMMHOT0 MaTepuara.
CTyAEHT YMeeT PUMEHSTH TOJTyIeHHbIC 3HAHHS ITPU PEIIICHUH MPOCTHIX 33/1a4 C HCIIOJIb30BaHHEM FOTOBBIX (HOPMYJI, HO 3aTPyIHSIETCS
MIPH PEIICHUH 3a]a4 TPeOYIOUKX nMpeodpa3zoBaHus GopMyi.

OHCHKa «Hey)J,OBJ'lCTBOpI/ITCJ'IbHO)) CTaBUTCs B TOM ClIy4ae€, €CJIM CTYACHT HE OBJIaACJI OCHOBHBIMU 3HAHUSIMU U YMCHUSIMU B

COOTBETCTBHHU C TpeGOBaHI/IﬂMI/I nporpamMmbl 1100 HE MOYKET OTBETUTH HU Ha OJWH U3 IMOCTABJICHHBIX BOITPOCOB.

7. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Tonbpane B. A., ®Du3nKa KOHJEHCUPOBAHHOTO COCTOSHHUS: MOHOTpadus MpuHCK : OBC
Turayx JI. C., Memmxkus| (https://biblioclub.ru/index.php?page=book&id=93309) Benopycckas
H. K. Hayka, 2009
JI1.2 |PazymoBckas 1. B. ®du3nka TBEpAOro Tena: yueOHoe nocodue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=108460) IMpomereit, 2011
JI1.3 |TTaBnog I1. B., XoxynoB |®wu3uka TBEpAOro Tena: ydeOHUK IS CTYACHTOB By30B Mockgsa : Beicuias
A. ©. mkoJja, 2000
JI1.4 |Ymanckuii 4. C., Kpucrannorpadus, pearreHorpadus u 31eKTpOHHAs MUKpOCKomus: [Mocksa :
Ckakos 1O. A., VIBaHoB |y4eOGHHK 111 By30B Meramnyprus,
A. H., Pactopryes JI. H. 1982
JI1.5 |Monuna JI. H. Pentrenorpadus. KauectBeHHbIH peHTreHO()A30BbIH aHAIN3: TromeHs : OBC
yuebHoe nocobue TroMeHckuit
(https://biblioclub.ru/index.php?page=book&id=567437) rOCyIapCTBEHHBIH
yHuBepcureT, 2016
JI1.6 |Todmenern P. JI., Kpucramnorpadwus: monorpadus MuHck : OBC
Anncosuy A. T. (https://biblioclub.ru/index.php?page=book&id=576475) Benapyckas
HaByKa, 2019
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI1.7 | Ky V., Yaur X.JL, PacTpoBas 351eKTpOHHAsT MUKPOCKOMNHS 17151 HAHOTEXHOJIOTHIA. Mocksa : 9bC
Kamwunckas T.I1. Mertop! ¥ IpUMEHEHHE: MOHOTpadHs JlabopaTopust
(https://znanium.com/catalog/document?id=425485) 3HaHuH, 2021
7.1.2. JlonoHuTeIbHAS IUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc
JI2.1 [Kmanos I'. C. ®du3uka TBEPIOro Tena: MOHOTpadust Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475621) N3narenseTBo
MI'V, 1962
JI2.2 |VYmanckwuii S. C. PenTreHorpadust METaNIOB U MOJIYIIPOBOIHUKOB: MOHOTpadus Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=475626) Meramryprus,
1969
J12.3 |Kurrens U., I'yceB A. A.|BBeneHue B pu3MKy TBEpAOTo Tela: [yueOHOE pYKOBOJICTBO| Mockga: [AnbsHC],
2013
JI2.4 |Tunbe A., benos H. B., |PeHTreHorpadust KpUCTAIIOB: TEOPUS U MIPAKTHKA Mockaa :
benora E. H. duszmarrus, 1961
JI2.5 |Kurrens Y. Beenenue B pu3uky TBEpIOro TeNa: Hay4YHas JIUTEpaTypa Mocksa : Hayka, 3BC
(https://biblioclub.ru/index.php?page=book&id=483361) 1978
7.1.3. MeTroanyeckue pa3paboTku
ABTODBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |Benokyposa O. A., TepmMomMexaHU4EeCKHI METO UCCIIEZIOBAHNUS TOJTUMEPOB WBanoBo : 3BC
Bypmuctpos B. A., (http://e.lanbook.com/books/element.php? WUIr'XTY, 2006
AreeBa T. A. pl1l_cid=25&pl1_id=4464)
JI3.2 |JIymumxkas FO. A., MeTtoxa n30upaTenbHOTO TPABICHUS IS BBISABICHUS AUCIOKAMiA B |YensOuHCK:
Tackaes C. B. KpHCTAJIaX: METOJMYECKHE PEKOMEH AU WznarenbcTBO
YensOMHCKOTO
rOCyJapCTBEHHOT O
YHHMBEPCUTETA,
2014
JI3.3 |®asnutanHoBa A. I, |MHAMLMpOBaHUE PEHTTEHOTPAMM MOJIMKPUCTAININYECKUX YensaOuHCK:
Mawmaes H. A. COeMHEHNH KyOU4ecKol CHCTEMbI: METOINUECKIE YKa3aHUs K WznarenscTBO
naboparopHoii paboTe YensiOuHCcKOrO
rOCyIapCTBEHHOT O
YHHBEPCUTETA,
2014
JI3.4 |®asnmutanHoBa A. I,  |KoiuuecTBeHHBIH peHTreHO(DA30BbIH aHAIN3: METOINICCKUE YensOUHCK :
Mamaes H. A. yKa3aHus K J:abopaTopHoii pabore W3natenscTBO
YensOuHCKOTO
rOCyIapCTBEHHOT O
YHHBEPCUTETA,
2014
JI3.5 |PazmurouaoBa A. T'.,  |IIpupona peHTreHOBCKOTO M3ITydeHUs. Y CTPOHCTBO U TPUHITUIT Yensbunck:
Mamaes H. A. paboThI pEHTTEHOBCKOTO A pakTOMETpa: METOIMYECKUE YKkazaHus K |3narenbeTBo
naboparopHoii paboTe YemnstOuHcKoro
rOCyIapCTBEHHOT O
YHHMBEPCUTETA,
2014
JI3.6 |JIymumxkas FO. A., 30HHAs CTPYKTypa KPUCTAIOB. DKCIIEpUMEHTANIbHOE onpesieeHue |YensOuHck:
Tackaes C. B. HIMPHHBI 3aPEIIEHHON 30HBI IO CIIEKTPY ITOTJIOIEHUS: WznarenbcTBO
METOJANYECKUE PEKOMEHIALINU YenassOUHCKOTo
rOCyIapCTBEHHOT O
YHHBEPCUTETA,
2014
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecype
JI3.7 JIynuukas 1O. A. HoHHast mpoBOJMMOCTb TBEPABIX OKCUIHBIX 3J1€KTPOIHUTOB: YUensaOUHCK :
METOIMYECKUE PEKOMEHJAllUH WznatenscTBO
YensOuHCKOTO
TOCYapCTBEHHOT O
YHHUBEPCHUTETA,
2014
JI3.8 |JIymmmxkas O. A. TepMorpaBUMeTpUYECKUH aHAIN3 MpOIlecca TepMOJTH3a TBepAbIX  |UemsiOuHCK :
TEJI: METO/INYECKUE PEKOMEHIAINH WznarenscTBoO
YensaOuHCKOTO
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2014
JI3.9 |Jlymumxkas FO. A., JIMarHoCTHKa CTPYKTYPBI U CBOMCTB MaTepUaJIOB: YUeOHO- YenstOuHCK:
®daznurauHoBa A. I, METOANYECKOe rmocodue W3narensctBo
Xogaiino B. B. YenssOUHCKOTO
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2017
7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"
D1 |Jlams [DnexkTpoHHBIH pecypc] : anekTponHo-6ubmoTeunas cucrema (OBC) / m3marenserso Jlans.  URL: http://e.lanbook.com/
D2 |VHuBepcuTeTcKas OMOIHOTEKA OHIAWH [ DIEKTPOHHBIN pecypc] : aekTpoHH0-0ubmoTeynas cucrema (O5C) / 000
JHupexrmenua ITa6mumunr. URL: http://biblioclub.ru/
33  |IOpaiit [DnekTponHbIil pecypc] : anekTpoHHO-O0ubnoteunas cucrema (OBC) / uznatenscto FOpaiit URL: https://urait.ru
D4 |eLIBRARY.RU [DnekrpoHHblii pecypc] : anekTponHas 6ubnauoreka / Hayud. anekrpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb nHGPOPMAITUOHHBIX TEXHOJIOTHI

7.3.1 [IporpammHOe 0GecnieueHue

Adobe Reader
WinDjView

LMS Moodle

Adobe Connect Acrobat
Ubuntu Linux
LibreOffice
OpenOffice

1O Kaspersky

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayyHou oubnuorexkn Yenl'Y [DnexTpoHHsIl pecypc] : 6a3a nanubix / Yensio. roc. yH-T. — UensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxxum q0CTyma: TONBKO U3 CETH YHUBEPCHUTETA. —
TekcT : 2NeKTPOHHBIN.

3. Web of Science : mynpTuancuumMHapHas pedepatiBHas 6a3a gaHHbIX / Kommanus Thomson Reuters. — Pexxum goctyma: amst
3apeructpup. nonb3opareneit Yenl'V. — TekCT : 3NEKTpOHHBIN.

4. Scopus : peteparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrit. — Pesxum fgocryma: st
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3MeKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anrs. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 3NeKTPOHHBIN.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOJY JIsT)
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OcBoeHUE AUCIUILIUHBI OCYLIECTBISIETCS B TAOOPATOPHBIX ayAUTOPUsX (pusuueckoro ¢axyybTeTa, pacCUMTaHHbIX Ha 10-15
CTYICHTOB (KaXKzas J1abopaTopHsi): JIabopaTopHs PEHTTEHOCTPYKTYPHOTO aHAIN3a, TA00paTOpHUs SJCKTPOHHON M 30HI0BOM
MUKPOCKOIIHH, JJabopaTopusi (pa30BbIX IPEBPAICHUH.

JI71s1 ycrenmHoro 0CBOEHHS TUCIUITIMHBI Ay TUTOPHS TOJDKHA ObITh cHa0)KeHa HayqHO-HCCIIeJOBATEIECKIM 000pyIOBaHUEM C
KOMITBIOTEPHBIM KOMIUIEKCOM.

Hcnonb3yroTest 3JIEKTPOHHBIN YMTANIBHBIN 321 HayuyHOH Oubnuoteku Yenl'Y (ayautopus 206) u yueOHast 1abopaTtopust
BBIYMCIIUTENBHOHN (pu3nky Kadeapsl TeopeTuueckoi dhusuku (ayauropust 222) 1iis caMOCTOATENbHON paboThI CTYAEHTa, OCHAIICHHbIE
MEPCOHANBHBIMH KOMIIbIOTEPAMHU, MYJIbTUMEIMHHON anmapatypoi. B ayauropusx obecriedeH TOCTYIT K pa3IMYHON CIIpaBOYHON
JHUTEpaType, SHIUKIONEANSIM, ONOIHorpadMIecKUM U MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(OPMAIHOHHEIM pecypcaM «IHTepHeT».

Ha Ka(l)enpe (1)PI3I/IKI/I KOHACHCHUPOBAHHOI'O COCTOSTHUSA UMCIOTCA CIICIUAIN3POBAHHLIC na60paT0pMM:

JlaGoparopus pertreHocTpyKTypHOTO aHanm3a Nel26, LlenTp komexTuBHOTO monb3oBanus «Haykoemkue Texaonorum» 126 B, 126 T

PenTrenoBckuit nudpakromerp JIPOH-3, peHTreHOBCKHIT MOPOIIKOBEI nudpakromerp Bruker D8 Advance, mapoBast MelbHALIA
FRITSCH, suepro-mucnepcuonnsiii peHtreHoBckuit criekrpoMep ARL QUANT’ X, KOMIIBIOTEPHI C CHICIHATN3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYeHUueM — 5 IIT.,

Jlaboparopus snekrporHoit Mukpockommu Nel21, 123:

OnexTpoHHbIH MUKpockonn YOMB-100K, Bakyymuslii noct BYII-4, ckanupyromuii snexrpossslit Mukpockon JEOL JSM- 6510LA,
BakyyMmHuBI# oct BYII-4, Bakyymusrit moct JEOL JEC-3000FC, atomusIit cumoBoii mukpockon Nanoeducator |1, koMmsoTepst ¢
MIPOrpaMMHBIM OOecrieueHreM — 2 IIT.

JlabopaTopus ¢a3oBsix mpepparernii Nol131:

Jepusatorpadsr Q-1500, Q-1000, cuaxponHbIit TepMuueckuii anamusarop Netzsch STA 449 Jupiter, xpomarorpad,
(oTokanopruMeTp, ONTHYECKUH MUKpOCKOTIL, MydenbHas neub CHon 10/11, moct nepemennoro Toka P5030, npecc ruapaBinyeckuit
III'P-10, KOMIIBIOTEPHI C TIPOTPAMMHBIM 00OEeCTICYeHHEM — 2 IIT.

CosmectHast ¢ IPD PAH (r.Mocksa) naboparopust «Ou3uku MarHUTHBIX sBiieHui» Ne 101(4):

YcraHoBKa IUIaBIIIbHAS DJIEKTPOAYTOBast, Y CTAHOBKA JUTSI H3MEPEHHsI MarHUTOKAJIOpUIecKoro a¢ddekra, Haoc BakyyMHbli 2HBP,
KpPHOT€HHAsl CUCTEMa sl aBTOHOMHOM YCTaHOBKH 0 U3MEPEHHI0 MarHUTOKaJIOpuieckoro 3¢ dekra, cucreMa BaKyyMU3aIiuu JJist
aBTOMATH3HPOBAHHOM YCTAHOBKH 110 H3MEPEHUIO MAarHUTOKAIOpHYecKoro 3(eKTa, ycTaHOBKA TI0 YIIBTPaTOHKOM Hape3Ke CIIIaBOB,
nabopatopHsiii Bakyymubiit Hacoc HVP8 (HUMM VAC CIIIA), koMIbioTephbl — 3 IT.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUTIVIMHBI (MO/Y JIS)

OcBoeHue coaepkaHus yueOHOH JUCIUILTHHEI «JIabopaTopuu o Gu3MKe KOHIEHCUPOBAHHOTO COCTOSHUS» OCYILECTBISETCS Ha
1ab0PaTOPHBIX 3aHATHAX U B POLIECCE CAMOCTOSATEIBHON YUeOHOH NesTebHOCTH CTYICHTOB.

JlaGopaTopHbIe 3aHATHSI 00ECTIEUNBAIOT TEOPETHUECKOE U3yYeHNE TUCHUIUTMHBL. OCHOBHBIMH METOJIaMH 00y4YEHUS SBIISIOTCS
HH()OPMAMOHHO-00BACHUTENBHBIH U TpoOIeMHbIA. Ha 3aHATHAX H3NaraeTcss OCHOBHOE COAEPKAHUE TEM IPOTPaMMBIL, IIPOBOANTCS
aHalIN3 OCHOBHBIX MOHATHI U METOJIOB, PACCMATPHUBAIOTCS ITPUMEPHI, IPOBOASITCS J1abopaTOpHbIE pabOTHI.

BaxHbIM MOMEHTOM IPH U3YyYEHHH JIFOOOH TUCIUIUIMHBI SBJISETCS OpraHU3alMs CaMOCTOSTENbHOM paboThl. ITpu ocBoeHnn
Marepuaia He ClIeyeT CTPEMHUTHCS K MEXaHUUECKOMY 3alIOMHHAHUIO IPUBEICHHBIX ONpeaeneH!H, GOPMYIHPOBOK U MOJOKEHHUH,
ecsiu TpeboBanus K BaM npsiMo He yka3bIBalOT Ha 3T0. BrionHe 3GeKTHBHON MOXKET OKa3aThCs MOMBITKA TOHATH CYTh SIBIICHHS,
BbIpa0OTaTh CBOE OTHOILICHHE K HEMY, OITUPAsCh HA MaTepHall, COICPIKAIUICA B pEKOMEHIOBAHHOM uTepaType. Takxke
PEKOMEH/1yeTCsl paBHOMEPHO PacHpeeNsTh Harpy3Ky CaMOCTOSTEIbHOTO 00y4eHHs B TEYEHUE CEMECTpa.

B ocBoenun JAUCLUITIIINHBI (MO}IyJ'[ﬂ) HWHBAJIMAaMHU U JIMHAMU C OTPAaHUYCHHBIMU BO3MOXXHOCTIMHU 3J0POBb 6OJ'IBIHOC 3HAYCHHUEC NMEECT
uHAMBUAYalbHas pabdora. [lon nnanBrayansHON paboTol noxpasymeBaeTcs aBe (GopMbl B3aUMOJEHCTBHS C IIPEIOAaBaTeNeM:
WHIMBUyallbHas yueOHas paboTa (KOHCYJIBTAIMHN), T.C. TOTOJIHUTEIBHOE Pa3bsiCHEHHE YUeOHOTo MaTepraia u yriayoJleHHOe
H3y4eHHE MaTepuaa ¢ TeMH 00yJarolMMHUCs, KOTOPBIE B TOM 3aMHTEPECOBAaHbI, U MHAMBUyaJlbHas BOCIIUTATENbHAs padoTa.
WuauBrayanbHbIe KOHCYIBTAIMH 110 IPEIMETY SBISETCS BAKHBIM (HAKTOPOM, CIOCOOCTBYIOLIMM HHANBUYANN3aluy 00ydeH!s 1
YCTaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa MEXTy TIPerojaBaTelieM H 00YJaIOIIIMCS HHBAJIHOM MM 00yJaoIInMCs C
OrpaHU4YC€HHBIMU BO3MOKHOCTSMHU 310POBBA.
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B ciydae nmpuMeHeHuUs pu 00y4eHUH AUCLUIUINHBL 3JIEKTPOHHOTO 00yUYeHUs, AUCTaHIIUOHHBIX 00pa30BaTeIbHbIX TEXHOIOT U
obmieHre 00yJaromuXCst ¥ IPEToaBaTeNs OCYIIECTBIACTCS B PEXKUME PealbHOro BpeMeHH (OHIaiH-TeKIIH (BeOMHAPEI), UaTHl,
BH/IC0-KOH(EPEHIUH U JIp.) WK OTIOXKEHHOI0 BpeMeHH (cucremMa auctaniunonHoro ooydenus Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTA U JIp.).

ITpu 0Oy4eHuu Ul ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS JIEKTPOHHOE 00yUEeHUE, TUCTaHIIMOHHbIE 00pa30BaTeIbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepejaud HH(GOPMAaIMK B JOCTYIHBIX 111 HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JICKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI (1anee — D0,
JIOT) ocymectBaseTcs Ha ocHOBaHUU «I1010KeHUs 0 peau3alul OCHOBHBIX U JIONOIHUTEIbHBIX 00pa30BaTEIbHbIX IPOrPaMM C
IpPHMEHEHUEM DIIEKTPOHHOTO 00y4eHNUs 1 AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (heiepaTbHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhICIIEr0 00pa3oBaHus «Hensi0MHCKUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlonoxKeHus
0 MOPS/IKE 3a4eTa 00YJaIOIIUMHUCS 10 OCHOBHBIM MPOQECCHOHAIBHBIM 00pa30BaTEIbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3aLUsX, OCYLIECTBILIIONINX 00pa30BaTEIbHYIO IESITeIbHOCTh, yUEOHbIX
IpeIMeTOB, KypCOB, TUCIUILINH (MOIyNeH), TPaKTHK, JOMOTHATEIFHBIX 00pa30BaTeNIbHBIX IPOTPAMM» IMOCPEACTBOM dIEKTPOHHOM
uHpopmarronHo-00pa3zoBarensHol cpeasl PI'BOY BO «Henl V». B uckimtountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanu3zainuu 00pa3oBaTeNbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTBI, HE BXO/ISIINE B IEpEUCHb
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHIEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbsI

OcBOeHHE AUCUUITIMHBI UHBAJIHIAMH M JIMIIAMH C OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 3710POBBSI OCYIIECTBIISICTCS C UCIIONIBb30BAaHHEM
CHEUHATIbHBIX TEXHUYECKHX CPENCTB M HH(POPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBIsieMBbIX PecypCHBIM y4eOHO-METOANYIECKHM
LEHTPOM N0 OOYYEHHI0 MHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3710poBbsi Yenl'Y mo 3ampocy oOywaroierocs
(MOOMNIBHBIE CriENMANbHBIE TEXHUYECKHE CPEJICTBA Ui JIMI C HAPYHICHUSMH 3pEHHS M C HapylIEHHEM CiIyXa, acCUCTHBHBIC
HH()OPMATOHHBIE TEXHOJIOTHH).

IIpu HeoOxomumocTH sl OOYYaIOUIMXCSl C HApPYUICHUSIMH 3pEeHUS Ha paboduMx MecTaxX Ui NPOBEACHUS NPAKTHUECKUX HWIH
NabOpaTOPHBIX 3aHATUH YCTaHABIMBAETCS CIEHAIbHOE NPOrpaMMHOE obecrieueHHe (IporpaMma pedeBOil HaBHTAaLMH, PEeUeBEIC
CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOHble aynuropun obecrieunBaeTcsi OECIPENTCTBEHHBIN TOCTYI Ul 00yJalOMMXCsl ¢ MHBATUIHOCTBIO U C OIPaHUYSHHBIMH
BO3MOXHOCTAMH 3J0POBbA. B Ka)K}J,Oﬁ ayauTopuu, rac O6y‘{a}OTC$[ WHBAJIUABI U JIMla C OrpPaHUYCHHBIMU BO3MOXKHOCTSAMU 310POBbS,
MpeTyCMaTpUBAETCS COOTBETCTBYIOLIEE KOJIUIECTBO MECT [UIsl OOYJIAIOMINXCS C YIETOM HapyIIEHHH UX 370POBBSI.

ILJ'ISI OCBOCHUS JUCHUIITIMHBI HHBAJIMIaM U JIMLIaM € OTPaHUYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbS IPEAOCTABIIACTCA JOCTYII K ICYaTHBIM
WCTOYHHKAM, UMEIOINMCS B HaydHO# OnOnmmorexe Yenl'Y, ¢ MOMOLIBIO CIIEIMAIBHBIX TEXHHUECKUX CPENCTB; JOCTYI C IIOMOIIBIO
CIICHUAJIBHBIX TEXHUYCCKUX W MNPOrpaMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHUKAM, NPEACTAaBJICHHBIM B (pOpMC 3JICKTPOHHOTO
JOKyMeHTa B (hoHze HayaHo! O6ubmmortexn Yenl'yY wim 1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

yl{e6HO'MCTO,Z[I/I‘lCCKI/IC MaTepualibl OJs 06yl{a}01u1/1xc51 U3 YucJia UHBAJIMAOB U JIML C OrpaHUYCHHBIMU BO3MOXXHOCTAMH 3J0POBbs
MPETOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K O'PAHUYSHUSM UX 3I0POBbSI H 0OCOOCHHOCTSIM BOCHIPHUSTHS HH()OpMALHIH.

ILJ'ISI HWHBAJIUAOB U JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbSI OCBOCHUC NUCHUIIJIMHBI MOXCET 6]>IT]> YaCTUYHO HJIH ITOJIHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

IMpu mnpoBeneHMM NPOMEXYTOUHOI aTTecTalMM MO AMCLMIUIMHE OOYYaIOIIMMCS C WHBAJMJHOCTBIO M C OIPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI O0ECIIEUHBACTCSI 10 HMX 3asABJICHUIO NPENOCTaBICHHE B JOCTYMHOHW (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMU O IOPSAKE IPOBEICHUS NPOMEXKYTOUHOM aTTECTALMM, OLICHOYHBIX CPEACTB U
BO3MOKHOCTH OTBETOB Ha 33/1aHus (MMMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiins, c
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeneHUN NpouEaypbl OLIEHUBAHUS PE3YIbTATOB 00YUYEHUs] MHBAJIMIOB U JIMI C OIPAHUYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS
MpelyCMaTpPHUBAETCsI UCTIOJIb30BaHUE MpeaocTaBlieHHBIX Uenl Y i cOOCTBEHHBIX TEXHHUYECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
UX WHAMBUAYAIBHBIMU O0cOoOeHHOCTAMH. [Ipy HE0OXOIMMOCTH MHBAJIMAAM M JIMIAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3II0POBBS
NpPeaAOCTaBIACTCA NOIOJTHUTEIIBHOC BPEMSA JId MMOATOTOBKH OTBETA HAa 3aJaHUsA, MPpOLECaAYypa OLICHUBAHUA PE3YJIbTATOB 06quHH$[ 10
JUCLIUIUIMHE MOJKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

© ®I'BOY BO «Henl'V»




03.03.02 duzuka, HanmpaBJeHHOCTD (Mpo¢uian) Pusuka, PII/L "JladopaTopun no ¢pusnke
KOH/ICHCHPOBAHHOIO cocTosiHus", 2025 r.H., ouHasi popma o0yueHus

ITpopekTop 1o yueOHO paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporoxo:n 3aceganus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanuem kadenpsl GU3NKH KOHIEHCHPOBAHHOIO COCTOSIHHUSA

IIporoxon 3acemanus Ne 04 ot 18.02.2025

3aBenyrommii kadempoit COIJIaCOBAHO B./l. ByuenbHUKOB

ABTOPEI (COCTaBHUTEIIH) J.A. 3axapbeBuu
10.A. Jlynuikas
H.A. Mamaes
A.T'. ®aznutauHoBa
HI.II. Sradapos

CtpykTypa paboueii mporpaMmmbl coOTBeTcTBYeT npuka3y pekropa ®I'bOY BO «Heal ¥» ot «13»
anpesas 2021 r. Ne 247-1
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